Proteomics-based method for the assessment of marine pollution using liquid chromatography coupled with two-dimensional electrophoresis.
Using a proteomic approach, we have developed a new method for the assessment of marine pollution that generates highly reproducible protein expression patterns and it is simple and scalable. The protocol is based on applying liquid chromatography (LC) coupled with two-dimensional electrophoresis (2-DE) to analyze changes in the protein expression pattern after exposure to marine pollution. The digestive gland of the sentinel "blue mussel" (Mytilus edulis) was batch-processed through a simple cell fractionation followed by ion-exchange chromatography and 2-DE. The selection of ligands, elution method, and small volume design was carefully considered to define a protocol that could be mainly robotized. A pilot study with samples collected from different Gothenburg harbor areas indicated that the clean area could be distinguished from the polluted ones based on a protein expression pattern (PES) composed of 13 proteins. Principal component analysis (PCA) and hierarchical clustering confirmed that the PES was sufficient to discriminate polluted and unpolluted areas and to provide a spatial gradient from the polluted source. Several proteins from the PES were identified by electrospray ionization tandem mass spectrometry (ESI-MS/MS), and they are involved in beta-oxidation, amino acid metabolism, detoxification, protein degradation, organelle biogenesis, and protein folding. In the near future, this methodology could show potential advantages to assess marine pollution and could become a stable platform to elucidate ecotoxicological questions.